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Item 19 contined:

a variety of transitory clinical signs sporadically throughout the year in addition to the
more permanent sequelae of the surgical procedure (xyphoid protuberance, corneal opacity).
These signs were observed in all dose groups and could not be attributed to compound admini-
stration. The weight gain of the two IBC treatment groups was comparable to that recorded

i' for the control group. During the first year, 17 animals died or were sacrificed; three
were unscheduled deaths and 14 were unscheduled sacrifices. At the end of the first year
60 animals, 10 males and 10 females from each of the three groups, were selected randomly
for a scheduled interim sacrifice. Three hundred and five animals remained on study at the
start of the second year.

A total of 77 animals (17 unscheduled and 60 scheduled) were evaluated at necropsy during th
first year. Fourteen of 14 unscheduled animals and 39 of 40 scheduled animals that received
the IBC had fibrotic adhesions between the liver and the omentum, oeritoneal membrane, dia-

- phragm, stomach, skin, and/or intestine. These lesions were characterized histologically as
foreign body granulomatous reactions. Nine tumors were observed in three unscheduled (total
four tumors) and five scheduled animals. The unscheduled animal tumors included an atriocava
epitheliaL mesothelioma (10 ul IBC male), a mononuclear cell leukemia of splenic origin
(10 uL IBC female), and a pituitary adenoma and mononuclear cell leukemia (100 uL IBC female)
The scheduled animal tumors included an endometrial stromal nolyp (10 ul IBC female), testi-
cular mesothelioma (10 ul IBC male), adrenal gland cortical adenoma (10 ul IBC mate), and

* • pituitary adenomas (control and 10 ul IBC males). These tumors were spontaneous Lesions
-' and were considered incidental to IBC treatment. All other gross or histopathoLogical

findings were also considered incidental to IBC treatment or were sequelae of the surgical
procedure.

Results of this study indicate that IBC has no effect on survival, weight gain, or the clinic
condition of rats during the first year following its implantation. The only gross or histo-
pathological finding observed in the first year attributed to the IBC treatment was the
presence of adhesions on and a granulomatous reaction of the liver and those adjacent organs
that came in contact with the IBC. No tumors were observed during the first year that could
te attributed to IBC treatment.
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Glossary of Tumor, Compound Related Findings and Frequently
Observed Incidental Lesions for Isobutyl 2-Cyanoacrylate

Carcinogenicity Assay - GLP Study 83009

RAT CHRONIC RENAL DISEASE

Rat chronic renal disease is prevalent in many strains of
rat including the Fischer 344. The cause of the disease is
unknown. It is a progressive disease in which the
incidence and severity increase with age. Microscopic
lesions may occur as early as three months, but severe
lesions are rarely found in rats less than one year of age.
Tubules, glomeruli, interstitium and small blood vessels
are all involved.

Interstitial changes progress from small perivascular
aggregates of lymphocytes in between the tubules to
interstitial fibrosis and increased numbers of mononuclear
leukocytes in later stages. Tubular changes start with
dilation and filling of tubular lumens with hyaline
material. Tubular epithelial cells eventually show
degenerative changes such as vacuolation, accumulation of
hyaline droplets and necrosis in severe cases. These cells
may range from being flattened to being hyperplastic
(during regenerative attempts) when they are large and
pleomorphic. Tubular basement membranes frequently thicken
and ultimately both cystic dilatation and tubular atrophy
occur.

Glomerular changes usually become apparent by light
microscopy a little later than tubulo-interstitial changes.
Thickening of Bowman's capsular basement membranes,
pericapsular fibrosis, increased numbers of cells in the
glomerular tuft, mild thickening of capillary walls and
glomerular mesangial matrix increase are early changes,
which progress to glomerular sclerosis and/or atrophy with
cystic dilatation of Bowman's space.

Hyalinization of the walls of small blood vessels and
widespread mineralization of tubules, basement membranes,
and necrotic epithelial cells are present in the severe
stage of the disease.

0
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Scoring Criteria: Rat Chronic Renal Disease

Score

1 Occasional aggregates of lymphocytes are
(trace) present or adjacent to small blood vessels

primarily located in the corticomedullary
junctions. Low numbers of lymphocytes may be
present in the interstitium between tubules.
An occasional tubule may contain a hyaline cast
or be dilated.
Mineralization may be minimally present.

2 From a few to several tubules may be dilated
(mild) and/or contain hyaline material. Tubular

epithelium may have degenerative changes.
Thickening may be present in the region of
tubular and Bowman's capsular basement
membranes. Minimal interstitial fibrosis may
be present around Bowman's capsule and
tubules. Glomeruli may be hypercellular and a
rare atrophic glomerulus may be present.
Increased numbers of lymphocytes may be present
in the interstitium. The renal capsule is
still smooth. Changes may involve up to one
fourth of the area examined.

3 Numerous tubules may be dilated or contain
(moderate) hyaline material. Occasional tubules may be

either cystic or atrophied. Tubular
regeneration may be apparent. Interstitial

? fibrosis is present as is periglomerular and
peritubular basement membrane thickening.
Glomerular tufts may have thickening of
capillary loops, increased mesangial matrix,
increased cellularity and occasional areas of
sclerosis. Occasional glomeruli may be
completely sclerotic or atrophied with or

*6 without cystic dilatation of Bowman's space.
Capsular surfaces can be mildly irregular and
up to one half of the area examined may be
involved.

Apl~endix J-2
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Score

4 Tubular dilatation and hyaline casts are spread
(marked) throughout the section. Renal tubular necrosis

and widespread mineralization may be present.
Interstitial fibrosis will be apparent
throughout the cortex. Cystic tubules and
Bowman's spaces will be numerous. Glomerular
changes will be apparent and widespread.
Capsular surfaces will be irregular.

,V Hyalinization of small vessel walls may be
apparent.

CARDIOMYOPATHY OF THE FISCHER F344 RAT

Cardiomyopathy is a common disease of aging F344 rats.
Younger rats may have a mild to moderate focal myocarditis.
As the rats age the disease progresses to myocardial
degeneration characterized by vacuolation and atrophy of
muscle fibers. This is followed by fibrosis and loss of

9 myofiber. All portions of the heart are not uniformly
I.. affected.

Grading of Cardiomyopathy

Score

. 1 From one to five small (2 mm in diameter) foci
(trace) of lymphocytic infiltrates between myocardial

= fibers or around vessels in the myocardium.

2 From 6 to 10 foci of lymphocytic infiltration
(mild) and/or minimal to mild vacuolar changes in

cardiomyofibers. Fibrosis that includes less
than one-quarter section.

3 More than 10 foci of lymphocytic infiltration.
0 (moderate) Moderate to severe vacuolation of

.. cardiomyofibers. Minimal to mild myofiber
%W atrophy. Minimal to mild fibrosis in not more

than one half of section.

4 Greater than one third of the section involved.
*(marked) Moderate to severe myofiber atrophy and

fibrosis.

Appendix J-3
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HEPATITIS

Hepatitis consists of random, multifocal, small aggregates
of lymphocytes, PMN, mononuclear and macrophage within the
hepatic parenchyma. Hepatocellular degeneration and loss
may accompany this change. Minimnal to severe 3 foci-
minimal.

BILE DUCT HYPERPLASIA

Aging F344 rats frequently have foci of increased numbers
of bile ducts in portal areas. Early lymphocytic
pericholangitis is seen. Later bile duct proliferation is
apparent. Fibrosis may or may not ensue.

Score .Scoring Bile Duct Hyperplasia
".'-'."Score

1 1 to 3 portal areas have hyperplastic bile
(trace) ducts.

2 4 to 9 portal areas have hyperplastic bile
(mild) ducts.

3 More than 9 portal areas have hyperplastic bile
(moderate) ducts. Pericholangiolar fibrosis and minimal

sclerosis are present.

4 Pericholangiolar fibrosis is from moderate to
(marked) severe, with from mild to severe sclerosis in

addition to hyperplasia.

NONNEOPLASTIC FOCI AND AREAS OF CELLULAR ALTERATIONS IN RAT
LIVERS

Three distinctive types of cellular alteration called
"foci" or "areas" may be present in rat livers. They are
more common in older rats, but they can be seen in rats

* less than one year old. These lesions are named for the
morphology of their cellular composition which may be clear
cell, acidophilic (ground glass) and basophilic. These

- *lesions are usually uniform in cell type, but they may
occasionally contain mixtures of cell types.

Appendix J-4
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A lesion smaller than or equal to the size of a lobule is
called a focus. A lesion larger than a lobule is called an
area. The architectured pattern of the lesion varies
little from the normal. The cellular appearance and
staining reaction within the lesion is distinctly different

*from the adjacent normal cells. Hepatic cords of the
lesion merge imperceptibly with those of the surrounding
tissue without compressing them.

Foci and areas of cellular alteration can occur singly or
in multiples, and the types can occur singly or in any

" combination. Their distribution throughout the liver is
not uniform, and they may coexist with any other possible

9type of hepatic lesion.

Clear Cell Focus (area)

Appears as an area of clear pale cells sharply

* delineated from surrounding liver tissue. The
cells have an empty zone around the nucleus
which contains glycogen. Cells may be enlarged

- or of normal cell size.

Acidophilic Cell Focus (area)

Appears as an acidophilic staining area and the
cellular cytoplasm has the appearance of ground
glass. There is usually cellular enlargement
with enlarged nuclei and prominent nucleoli.
Inclusions may be present in the cytoplasm. The
cords may be slightly irregular.

Basophilic Cell Focus (area)

Appears as an area of basophilic staining cells
which are smaller than normal. The plates may
be tortuous due to increased numbers of cells.

Mixed Cell Focus (area)

The mixed cell focus lesion may contain mixtures
of any of the three types described previously.

All types of foci and areas will be considered
equal for scoring purposes. An acidophilic
focus and a basophilic focus would be counted as
two foci.

-
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Score

1 One focus.
(trace)

2 Two to four foci- or - one area alone or in
(mild) combination with from one to four foci.

3 Five to eight foci - or - two to three areas
, (moderate) alone or two areas in combination with from one

to four foci.

4 Eight or more foci - or - four or more areas
(marked) alone or three areas in combination with from

one to four foci.

4'.,

i'%',,AiD~endj x J-6

..



*!i Brown--585

CHARACTERIZATION OF THE LESION PRODUCED LOCALLY BY
BUCRYLATE@

The Bucrylate® is surrounded by a capsule of fibrous
connective tissue. Inflammatory responses may or may not
be present; however, when present, inflammation is
characterized by macrophages and multinucleated giant cells
adjacent to the Bucrylate®. Some small regions of the
hepatic capsular surface are surrounded and sequestered by
fibrous tissue. The hepatic tissue in these areas is
usually atrophied and only a few islands of hepatocytes or
an occasional bile duct remains.

Where the liver is adhered to adjacent structures, such as
diaphragm, abdominal wall or intestine, the Bucrylate® is
sequestered by fibrous connective tissue. The adjacent

- structures are joined by this fibrous tissue.

This lesion will be reported only as present (+) or absent

MINERALIZATION OF PULMONARY ARTERIES AND AORTA

Focal, dense mineral deposits are frequently observed in
the larger pulmonary arteries of F344 and other strains of
rats. They are located beneath the endothelium in the
vessel wall. Their etiology is unknown and they are not
considered clinically important.

Scoring will be as follows:

Score

I1 A single small focus of mineral which produces
(trace) minimal distortion of the vessel wall.

2 Two to three small foci which produce minimal
(mild) distortion to the vessel wall.

3 Four or more small foci which distort the
(moderate) vessel wall minimally or one larger focus which

causes moderate distortion of the vessel wall.

4 More than one large focus which causes mode rate
(marked) distortion of the vessel wall.

A~pendix J-7
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TUMORS

'Generally tumors will be reported as being present in a

tissue. Severity is not indicated.

ATRIOCAVAL EPITHELIAL MESOTHELIOMA

Atriocaval epithelial mesothelioma is an infiltrative tumor
of the myocardium. It is composed of glandular acini and
anastomosing tubules lined primarily by cuboidal epithelial
cells. The neoplastic structures may extend to the
endocardial surface and are frequently filled with blood,
blood clots, hemoglobin crystals and degenerating RBC's.
The cells contain a modest amount of eosinophilic
cytoplasm, round to oval nuclei with prominent nucleoli,
and fine chromatin. The neoplastic cells may form clumps
or sheets in some areas. Mitotic figures may be present in
moderate numbers.

LARGE GRANULAR LYMPHOCYTE LEUKEMIA
(MONONUCLEAR CELL LEUKEMIA)

Large granular lymphocyte leukemia is usually seen in
peripheral blood late in the course of qisease; leukocyte
counts are usually less than 100,000/mm . These cells may
be seen in the blood vessels and sinusoids of various
organs. They are characterized by dense pleomorphic nuclei
and eosinophilic cytoplasm which is occasionally granular.
Microscopic lesions are frequently found in the spleen,
liver and lung. The kidney, heart and pancreas are less

fr-quently involved. Lymph nodes may be infiltrated by
neoplastic cells.

COMPOUND RELATED INFLAMMATORY REACTION
This lesion is quite similar regardless of location or

organ involved. The Bucrylate® is surrounded by fibrous
- connective tissue. Usually there is a mild inflammatory
S-: response consisting of macrophages and multinucleated

foreign body giant cells adjacent to the fibrous capsule.
*' The presence of the material and associated fibrous

reaction may cause secondary changes such as atrophy of
* parenchyma or compromise of circulation and its secondary
* consequences.

-"
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PITUITARY GLAND ADENOMA

Adenomas of the anterior pituitary gland are very common in
aged F344 rats. These lesions vary greatly in size from
small microscopic proliferations to large masses that
compress adjacent brain tissue. The microscopic appearance
and cellular morphology are also variable. Cells may be
arranged in sheets, nests, or acini; they are usually
nearly spherical cellular proliferations which compress
adjacent normal pituitary tissue. The cellular component
may be either acidophils, basophils or chromophobes with
variable cellular pleomorphism and tinctorial
characteristics. Most pituitary adenomas are quite
vascular and vascular dilatation and hemorrhage are very
common. Occasionally pituitary adenomas may be composed of
two or more nodules, each having different cellular
morphology.

ADRENAL GLAND CORTICAL ADENOMA

* Adenomas of the adrenal cortex are very common in old F344
rats. These lesions vary greatly in size from small

* microscopic lesions to large masses which involve large
,. areas of the cortex. Cortical adenomas are discrete areas

of cellular proliferation of normal adrenal cortical cells,
or they may vary considerably in size, staining
characteristics, and cellular arrangement. Frequently
cells in adenomas are highly vacuolated. Nuclei may be
hyperchromatic and larger than normal. Few mitotic figures
are present. Adrenal cortical adenomas are highly
vascular, and sinusoidal dilatation and hemorrhage is
common.

UTERUS-ENDOMETRIAL STROMAL POLYP

Endometrial stromal polyps are fairly common in older
female F344 rats. These lesions consist of polypoid masses
which protrude from the uterine wall into the uterine

* "lumen. The mass is covered by typical endometrial surface
epithelium which may be eroded in some areas. Relatively
normal appearing uterine glands, some of which are dilated
and cystic, are common. The glands are surrounded by a
dense fibrovascular stroma containing abundant collagen and
numerous blood vessels. Some smooth muscle cells may be

* present. Mitotic figures may be present in both stroma and
epithelium but these are usually few in number. Focal
ulceration of epithelium accompanied by inflammatory cell
infiltration may be present.

Appendix J-9
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TEST IS-MESOTHELIOMA

Mesotheliomas of the tunica vaginalis occur occasionally in
the testes of male F344 rats. These lesions are located on
the serosal surface of the testis or epididymis and are
usually unilateral. They are composed of multiple,
papillary fronds arising fi'om the serosal surface. The
papillary structures have a supporting connective tissue
stalk containing blood vessels and are covered by
mesothelial cells. The lining usually consists of a single
layer of mesothelial cells, but occasionally these cells
are piled up into small nodular proliferations. Mitotic<- figures are infrequent.
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Individual Animal Pathology Reports

The Pathology animal number is followed by a three digit
toxicology "in-life" animal number in parenthesis. This
Toxicology number is a shortened version of the 84D00---
numbering system referenced in the text and Appendix B.
The dates of death on these reports for interim sacrifice
females are recorded as 28 Jan 1985 when in fact the
females were necropsied on 29 Jan 1985. All organs were
weighed on the date the necropsy occurred. The date given
under the organ weight section of each individual report is
the date the hand recorded data were entered into the
computer.
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